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Explosives and Pyrotechnic Sectional Committee, CHD 26 



FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Explosives 
and Pyrotechnics Sectional Committee had been approved by the Chemical Division Council. 

Fireworks wheel are pyrotechnics items used for the entertainment purpose on special occasion and festivals. 
They are popularly known as 'Chakram' in Hindi. They are safe to use when operating under the principle- 
controlled combustion of non-explosive chemical mixture. 

Fireworks wheel are manufactured at a low scale and form a small percentage of the total production of the fire 
crackers. The production of 'Chakram' in India is confined to the small scale and cottage Industry. 

There is no ISO specification on this subject. This standard is formulated based on indigenous technology and 

data available. 

Composition of the committee responsible for formulating this standard is given in Annex F. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values (revised) 9 . The number of significant places retained in 
the rounded off value should be the same as that of the specified value in this standard. 
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Indian Standard 
FIREWORKS WHEEL — SPECIFICATION 



1 SCOPE 

This standard prescribes the requirements and methods 
of sampling and test for fireworks wheels. 

2 REFERENCES 

The following Indian Standards contain provisions 
which through reference in this text, constitute 
provision of this standard. At the time of publication, 
the editions indicated were valid. All standards are 
subject to revision, and parties to agreements based 
on this standard are encouraged to investigate the 
possibility of applying the most recent editions of the 
standards indicated below: 

Title 
Specification for aluminium powder 
for explosives and pyrotechnic com- 
positions (first revision) 
Reagent grade water (third revision) 
Specification for barium nitrate for 
explosives and pyrotechnic compo- 
sitions (first revision) 
Methods for random sampling 
Specification for strontium nitrate 
for pyrotechnic compositions (first 
revision) 

3 TERMINOLOGY 

For the purpose of this standard, the following 
definition shall apply. 

3.1 Fireworks Wheels 

Fireworks wheel is a domestic pyrotechnic item used 
solely for the purpose of strictly outdoor entertainment. 
It consists of a long hollow cylindrical paper tube 
containing a charge of densely packed, non-flashing, 
non-exploding pyrotechnic composition and coiled 
around a small paper tube. This operates safely on the 
principle of controlled burning of pyrotechnic 
composition and emission of showers of sparks and 
rotates on its pivot. When ignited by lighting the tip, 
rotation is usually accompanied by a stream of sparks, 
twinkles and colour. The construction^ composition 
and the mass of the charge should be as approved by 
the Chief Controller of Explosives. 



IS No. 
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4 TYPES 

The fireworks wheels shall be of the following types: 

a) White — Fireworks wheel which produces 
white stream of sparks; while rotating; 

b) Coloured — Fireworks wheel which produces 
white stream of sparks with coloured flame 
at the centre of the wheel while rotating. 

5 GRADES 

The fireworks wheels shall be of four grades according 
to the nominal diameter and mass of the pyrotechnic 
mixture (see 6.3.3). 

6 REQUIREMENTS 

6.1 Manufacture 

6.1.1 The end portion of the fireworks wheel shall be 
sealed with gum. The front portion of the fireworks 
wheel tube shall be filled with pyrotechnic charge and 
it is coiled around a small paper-tube. 

6.1.2 Two cardboard discs are pasted on both sides of 
the tubes, one paper pivot is pasted with gum at the 
centre of the cardboard on one side and it is rotated 
on the pivot while functioning. The fireworks wheel 
shall not burst or crack at any instance and they shall 
not fly over the ground while rotating. 

6.1.3 The paper tube should be made of kraft paper of 
52 g/m 2 . 

6.2 Particle Size 

The particles of the pyrotechnic composition shall have 
diameter of largest diagonal not exceeding 25 percent 
of the inner diameter of the tube. 

6.3 Ignition 

Lighting end shall be provided with easy ignitability 
with an igniting tip of composition containing barium 
nitrate, potassium nitrate, fine aluminium powder, 
sulphur and dextrin. The length and burning of this 
igniting composition shall be so appropriated as to 
provide not less than 2 seconds and not more than 4 
seconds before emission start. 

6.3.1 The charge shall be densely filled, free of gaps 
and rarefactions. No portion of the item shall deform 
when pressed with thumb and fingers. 
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6.3.2 The pyrotechnic composition for the non- 
combustible composition at the end shall not leak or 
spill through respective end seals or any other part of 
the item when tapped lightly (see Annex A). 

6.3.3 Diameter, Mass and Time of Burning 

The total diameter and mass of the pyrotechnic 
material and duration of effective burning of fireworks 
wheel shall be as follows: 



Grade 


Total 


Mass 


Duration 




Diameter 


of the Chemical 


of Burning 




of Wheel 


Composition 






cm 


S 


s 


I 


2.6 ±0.1 


1±0.2 


6±1 


II 


3.4 ±0.1 


2 ±0.2 


14 ±1 


III 


4.6 ±0.1 


4 ±0.2 


16 ±1 


IV 


6.0 ± 0.2 


7 ± 0.02 


25 ±1 



6.4 Composition 

Depending upon the variety intended, the pyrotechnic 
composition may contain some or all of the following 
materials. 

6.4.1 Barium Nitrate — See IS 4396. 

6.4.2 Strontium Nitrate — See IS 567 1 . 

6.4.3 Aluminium Powder Coarse and Medium 
Grades) — See IS 438. 

6.4.4 Aluminium Magnesium-Aluminium Alloy 
Particulars 

6.4.5 Potassium Nitrate 

6.4.6 Titanium Chips 

6.4.7 P. KC Resin (Powder) 

6.5 Pyrotechnic composition for tipping or priming. 
The pyrotechnic composition for fireworks wheel by 
priming may contain some or all the following 
materials. 

6.5.1 Potassium Nitrate 

6.5.2 Sulphur 

6.5.3 Dextrin 

6.5.4 Aluminium Powder 

6.5.5 Boric Acid 

6.5.6 Barium Nitrate 

6.6 The pyrotechnic composition for the fireworks 
wheel shall be free from chlorate when tested by the 
method prescribed in Annex B. 



6.7 Performance Requirement 

6.7.1 Ignitability 

Fireworks wheels shall get ignited with relative ease 
on a small open flame and shall pass when tested 
according to the method given in Annex C. 

6.7.2 Fireworks wheels shall not burst at any stage 
while functioning. 

6.7.3 Fireworks wheel shall burn to the full 
composition-length at a regular speed. The rotation 
of the wheel shall not be violent or shall not jump 
over the ground. 

6.7.4 Fireworks wheels while burning shall not shoot 
cut particles or burning cinders. 

6.8 Stability of Pyrotechnic Composition 

The pyrotechnic composition of the fireworks wheel 
shall pass the stability test at 100 ± 2°C for two hours 
when tested by the method given in the Annex D. 

7 PACKING AND MARKING 

7.1 Packing 

The fireworks wheels shall be placed on their sides 
well inside the suitable cardboard boxes. They shall 
fit tightly into boxes. While packing both types of 
fireworks wheels the regulations and provisions of the 
Weights and Measures and Package Commodity Rules, 
shall be followed. Further for the sake of easy 
marketability the fireworks wheels may be packed in 
numbers of one, fives or ten in a single box. Ten boxes 
shall be packed in packets. 

7.2 Marking 

Each box and packet shall be legibly marked with the 
following information: 

a) Name and type of the material; 

b) Indication of the source of manufacture; and 

c) Batch number in code or otherwise to enable 
the lot of manufacture to be traced from 
record. 

7.2.1 BIS Certification Marking 

The packages may also be marked with the Standard 
Mark. 

7.2.1.1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standards Act, 
1986 and the Rules and Regulations made thereunder. 
The details of conditions under which the licence for 
the use of the Standard Mark may be granted to 
manufacturers or producers may be obtained from the 
Bureau of Indian Standards. 
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8 QUALITY OF REAGENTS 

Unless specified otherwise, pure chemicals and reagent 
grade water (see IS 1070) shall be employed in tests. 

NOTE — 'Pure chemicals' shall mean chemicals that do no 
contain impurities which affect the results of analysis. 



9 SAMPLING 

Representative sample of the material shall be drawn 
and conformity of the material to the requirements of 
this specification shall be determined according to the 
procedure prescribed in Annex E. 



ANNEX A 

(Clause 6.3.2) 
TEST FOR SPILL PROOFNESS 



A-l PROCEDURE 

Place a white paper over a rubber mat. Hold the wheel 



with the lighting end (red end) downwards. Gently 
tap the wheel on the paper. Observe any leakage or 
spillage. 



ANNEXE 

(Clause 6.6) 

DETERMINATION OF CHLORATE 



B-l REAGENT 

B-l.l Aniline Hydrochloride 

Dissolve 18 g of redistilled aniline in 375 ml of 
concentrated hydrochloric acid and make up the 
volume to 500 ml with water. Add 2 drops of saturated 
potassium chlorate solution, shake and allow to stand 
overnight. Filter off the blue sediment, store the 
reagent in a glass stoppered bottle in dark. 



B-2 PROCEDURE 

B-2.1 Take 5.0 g of the pyrotechnic composition in a 
250 ml beaker. Add 50 ml of water and stir well. Digest 
for 2 minutes by slight warming. Allow it to cool and 
then filter. To the filtrate, add 50 ml of aniline 
hydrochloride reagent. 

B-2.2 No blue colour shall develop when kept for 10 
minutes. 



ANNEX C 

(Clause 6.7.1) 

TEST FOR IGNIT ABILITY 



C-l PROCEDURE 



C-l.l Take six pieces of fireworks wheels and expose 
to an atmosphere of 90 percent relative humidity and 
27 ± 2°C (see C-l. 1.1) for 24 h. Examine the fireworks 
wheels after this period. The materials shall be 
considered to have passed the requirements of the test 
if on ignition: 

a) The fireworks wheel burns continuously with 
the emission of continuous sparks and rotate, 
and 



b) No hot particles falls out of burning fireworks 
wheel. 

C-l.l. 1 The test atmosphere of 90 percent relative 
humidity at 27 ± 2°C may be obtained as follows: 

Place in a desiccator an aqueous sludge of hydrated 
zinc sulphate so that the area of surface of the sludge 
is not less than 75 percent of the floor of the desiccator. 
The inner plate shall have sufficient perforations so 
as to diffuse water vapour freely within the desiccator. 
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ANNEX D 

(Clause 6.8) 

TEST FOR STABILITY 



D-l PROCEDURE 

D-l.l Take 5 g of the pyrotechnic mixture in a dish 
and heat slowly on a sand bath to 100 ± 2°C and keep 



it at this temperature for two hours. If it is now 
moistened with water and again dried, it shall ignite 
spontaneously. 



ANNEX E 

(Clause 9) 

SAMPLING OF FIREWORKS WHEEL 



E-l SAMPLING 

E-l.l Lot 

E-l. 1.1 All the boxes of firework wheel belonging to 
the same batch of manufacture shall constitute a lot. 

E-l. 1.2 For ascertaining the conformity of the material 
with the requirements of the specification, sample shall 
be tested from each lot separately. The number of 
packets to be selected from a lot shall depend on the 
size of the lot and shall be according to Table 1. 

E-l. 1.3 The packets from the lot and also the boxes 
from the selected packets shall be selected at random. 
In order to ensure randomness of selection, procedures 
given in IS 4905 may be followed. 

E-2 NUMBER OF TESTS AND CRITERIA FOR 
CONFORMITY 

E-2.1 The packets selected in accordance with col 2 
of Table 1 and the boxes in them shall be examined 



for packing and marking requirement as well as 
precautionary label. All the packets and boxes shall 
fulfil these requirements. 

E-2.2 The number of boxes as per col 3 of Table 1 
shall be selected at random from each of the sample 
packets for all other requirements. The required 
number of fireworks wheels in col 4 of Table 1 shall 
be selected approximately in equal numbers from each 
of the boxes. These fireworks wheels shall be 
individually tested for requirements given in 6.3.2, 
6.6, 6.7.1 and 6.8. Any item failing in one or more of 
the requirements shall be termed as defective. The 
number of defective firework wheels shall not be more 
than the permissible number of defectives as given in 
col 5 of Table 1, if the lot is to be accepted under this 
clause. 

E-2.2. 1 The lot shall be finally considered to be 
conforming to the requirements of the specification if 
the criteria for conformity given in E-2.1 and E-2.2 
are satisfied. 



Table 1 Scale of Sampling 

(Clauses E-l.l .2, E-2. 1 and E-2.2) 



Number of 


Number of Packets 


Number of Boxes 


Number of Fireworks 


Permissible Number 


Sample Size 


Packets in the Lot 


to be Selected 


Selected 


Wheels to be Selected 


of Defectives 


for Testing Chlorate 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


Up to 50 


2 


5 


13 


1 


1 


51 to 100 


3 


8 


20 


2 


2 


101 to 300 


5 


13 


32 


3 


3 


301 to 500 


7 


20 


60 


5 


4 


501 and above 


10 


32 


80 


7 


5 
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ANNEX F 

(Foreword) 

COMMITTEE COMPOSITION 

Explosives and Pyrotechnic Sectional Committee, CHD 26 



Chairman 

Shri R. H. Bhalekar 

Members 
Shri K. N. Ghosh (Alternate to 

Shri R. H. Bhalekar) 
Dr M. M. Bhattacharya 

Shri R. R. Singh (Alternate) 
Shri D. K. Jain 

Shri N. L. Dutta (Alternate) 
ShriC.P.Bansal 

Shri D. K. Jain (Alternate) 
ShriRG.Wagle 

Shrimatt RenuTalwani (Alternate) 
ShriN.K.Guha 

Shri Y. S. Bhatnagar (Alternate) 
ShriB.N.P.Sinha 

Shri Y. K. Sharma (Alternate) 
DrA.K. Bhalla 

Dr K. S. Uppal (Alternate) 
Shri C. Mridha 
ShwR.P.Khanna 

Dr A. K. Sarangi (Alternate) 
ShriA.S.Khosla 

Shri S. C. Bhatia (Alternate) 
Shri Deepak Khjlawala 

CaptN. K. Dawar (Alternate) 
DrK.L.Patel 

Shri S. B. Patil (Alternate) 
ShriR.N. Sinha 

Shri A. K. Chatterjee (Alternate) 

I>R A. K. MUKHERJEE 

Shri M. Ramakrishna (Alternate) 
ShriS.C.Adak 

Shri A. Sanyal (Alternate) 
Shri R. K. Bhargava 

Shri S. Bandopadhyay (Alternate) 
Shri B. Ramesh Kumar 

Shri H. S. Achutta (Alternate) 
Shri K. Viswanathan 
Shri A. Chelladhurai 

Shri C. Subba Singh (Alternate) 
Shri V. Balakrishnan 

Shri V. Venkataraman (Alternate) 
President 

Secretary (Alternate) 
President 

Secretary (Alternate) 
Shri J. Vaidyanathan 
Shri R. N. Desai 

Shri M. Rabhakaran (Alternate) 
ShriS.Jayaraman 

Dr Amarjeet Singh (Alternate) 
Shri Lajinder Singh, 
Director (Chem) 



Representing 
Chief Controller of Explosives, Nagpur 



Central Mining Research Institute, Dhanbad 

Central Mine Planning & Design Institute Limited, Ranchi 

Coal India Limited, Kolkata 

Consumer Guidance Society of India, Mumbai 

Development Commissioner (Small Scale Industries), New Delhi 

Directorate General of Mines Safety, Dhanbad 

Defence Research & Development Organization (DRDO), CEES, Ministry of Defence, 
Delhi 

Directorate General Ordnance Factories (DGOF), Ministry of Defence, Kolkata 
Directorate General of Quality Assurance (DGQA), Ministry of Defence, New Delhi 

Directorate of Standardization (DSTD), Ministry of Defence, New Delhi 

Federation of Corrugated Box Manufacturers of India, Mumbai 

IBP Co Limited, New Delhi 

IE Limited, Kolkata 

IDL Industries Limited, Hyderabad 

Indian Institute of Packaging, Mumbai 

Khadi and Village Industries Commission, Mumbai 

National Mineral Development Corporation Ltd, Hyderabad 

Noble Explochem Limited, Nagpur 
Standard Fireworks, Sivakasi 

Tamil Nadu Industrial Explosives Limited, Vellore 

The Tamil Nadu Fireworks and Amorces Manufacturers Association, Sivakasi 

The All India Chamber of Match Industries, Sivakasi 

WIMCO Limited, Mumbai 
Bharat Dynamics Ltd, Hyderabad 

High Energy Material Research Laboratory, Pune 

Director General, BIS (Ex-qfficio Member) 

Member-Secre tary 

Shrmati Chitra Gupta 

Deputy Director (Chem), BIS 

(Continued on page 6) 
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Convener 
Shri A. P. Selvarajan 
Members 

Shri A. S. China nadar (Alternate to 
Shri A. P. Selverajan) 
ShriN.G.Wagle 

Shrimati Renu Talwani (Alternate) 
Shri K.N. Ghosh 
ShriN.K.Guha 

Shri Y. S. Bhatnagar (Alternate) 
Dr V.N. Singh 

Shri A. K. Ganguu (Alternate) 
ShriG.Abiruben 

Shri P. Palanivel (Alternate) 
Representative 
ShriH.Milwani 

Shri S.Kukreja (Alternate) 
Shri C. Subbasingh 
Shri G. Parthasarthy 
Shri P. Kanagavel 

Shri C.Kannan (Alternate) 
President 

Secretary (Alternate) 



Pyrotechnics Subcommittee, CHD 26:6 

Representing 
Sri Kaliswari Fireworks, Sivakasi 



Consumer Guidance Society of India, Mumbai 

Chief Controller of Explosives, Nagpur 

Development Commissioner (Small Scale Industries), New Delhi 

Directorate General Ordnance Factories (DGOF), Ministry of Defence, Kolkata 

Ayyan Fireworks, Sivakasi 

Loss Prevention Association of India Ltd, Mumbai 

Northern India Pyrotechnic Manufacturers Association, Gwalior 

Standard Fireworks Limited, Sivakasi 
The Arasan Fireworks Factory, Sivakasi 
The Coronation Fireworks Factory, Sivakasi 

The Tamil Nadu Fireworks and Amorces Manufacturers Association, Sivakasi 



Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also 
reviewed periodically; a standard along with amendments is reaffirmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users 
of Indian Standards should ascertain that they are in possession of the latest amendments or edition by 
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